Dopaminergic substantia nigra neurons express functional nmda receptors in postnatal rats.
Activation of N-methyl-D-aspartate (NMDA) receptors in the Substantia Nigra zona compacta (SNc) may determine the degree of physiological apoptosis during the early postnatal period. However, the expression of these receptors during this stage of development is uncertain, as a recent study failed to detect responses to NMDA in unidentified SNc neurons isolated from 2-wk-old rats. Using conventional or perforated-patch whole cell recordings, we examined the presence of NMDA-evoked responses in SNc neurons acutely dissociated from P4 to P16 rats, applying strict criteria for identification of these neurons as nigrostriatal and dopaminergic. The SNc neurons were identified by retrograde labeling after striatal injection of Fluoro-Gold; the presence of I(h) current; and the inhibition of firing by dopamine (50 microM). NMDA (100 microM, V(hold) = -60 mV) evoked inward, APV-sensitive currents (56.4 +/- 8.6 pA) in all tested neurons (n = 29). Strong depolarizing responses were observed under current-clamp. These results indicate that NMDA receptors play a functional role in SNc neurons during the first two postnatal weeks.